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THE INTEROCEANIC SHIP CANAL. 

Special Meeting of the American Geographical Society, held at 
its rooms, No. 1 1 West 29th Street, New York, on the evening of 
Monday, December 29, 1879. 

There were present — Chief Justice Daly, Mr. Frederick M. Kelley, 
Mr. H. H. Hall, Mr. JohnE. Body, Major S. F. Shelbourne, Colonel 
D. "Woodruff, U. S. A., Elial F. Hall, Henry Morrison, Jess 
Young, Dr. St. John of Cleveland, Ohio, General G. W. Cullum, 
U. S. A., Alexander Lang, Chief Justice Curtis, General Egbert L. 
Viele, Mr. N. P. Bailey, Captain Jenkyns C. Battersby and Mr. 
Octave Chanute. 

Judge Daly, the President of the Society, upon calling the 
meeting to order, said that the last evening had been devoted ex- 
clusively to the consideration of the San Bias route ; but that the 
desire of the Society was that all the routes should be investigated, 
so far as was possible ; that it was proposed to listen this evening 
to Mr. Hall in an exposition of the Tehuantepec route, which had 
been surveyed for a railroad, and to a certain degree for the purposes 
of a canal. Judge Daly said he understood that measures were 
now being taken to build a railroad, without reference to the 
building of a canal, and that it was a matter of interest to know 
how far, for the present and for the future, a railroad would serve 
the general purposes of commerce, and to what extent it might dis- 
pense with the necessity for a canal ; but that the general im- 
pression prevailed in this country, and throughout the commercial 
world, that a canal will ultimately be necessary. After alluding to 
the favorable geographical proximity of the proposed route to the 
United States, and particularly to their southern boundaries, Judge 
Daly introduced Mr. H. H. Hall. 

Before making his remarks upon the Tehuantepec route, Mr. Hall 
read the following communications: 

Your attention is called to the accompanying copy of a railway grant across 
the Isthmus of Tehuantepec, and also to the epitomized memoranda. 

The grant gives authority to Edward Learned and his associates to construct 
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a railroad and telegraph across the Isthmus of Tehuantepec, and operate the 
same, for the term of ninety-nine years; and, in aid of such purpose, donates 
large subsidies both of land and money. 

The eastern or Atlantic terminus of the road will be at the mouth of the 
Ooatzacoalcos river, about one hundred and ten miles southeasterly from Vera 
Cruz; the line will run thence southwest wardly across the plains to the moun- 
tain range; thence across through the range to Chivela pass, and thence across 
the plains to the inland lake called the Upper Lagoon, on the Pacific coast. 
The length of the main line will be between 140 and 150 miles. Turnouts and 
sidings may make the extreme length 160 miles. 

The road will traverse an exceedingly healthful and productive country, 
with easy grades, and, for the most part, requiring comparatively inexpensive 
preparation for the superstructure. The mountain section, with a summit 
altitude of not exceeding 750 feet, presents no unusual or serious obstacles, 
and can also be prepared without very extraordinary cost. 

Harbors, safe, commodious and easy of access by the largest class of vessels, 
will be constructed at the mouth of the Goatzacoalcos by deepening the present 
channel over the bar for a distance of 600 feet, and at the Lagoon by dredging 
an entrance channel from the Pacific across the intervening sand bars a distance 
of two miles ; by an alternative arrangement, which would somewhat increase 
the length of the road, this dredging may be materially reduced. At each 
terminus will be constructed desirable facilities for receiving and discharging 
cargoes direct to and from the cars, to and from the ships alongside of 
wharves, whereby an immense business which is now forced around Cape 
Horn will be drawn to the route. The tolls provided by the grant to be 
collected for the use of these harbors will rapidly repay their entire cost, and 
at an early day their entire amount will become net revenue to the road. 

The Atlantic terminus will be : 

665 miles south from Galveston. 
725 miles west-southwest from Havana. 
800 miles southwest from New Orleans. 
1,905 miles from New York. 
2,076 miles from San Francisco. 

The route from New York to San Francisco will be about 1,500 miles shorter 
than by the Panama line, and when the contemplated canal across the penin- 
sula of Florida is constructed, this advantage will be largely increased. The 
route will materially shorten all lines of communication, and facilitate the 
transmission of traffic between the principal ports of the Atlantic and Pacific 
oceans, and consequently will attract to it that portion of the trade of Califor- 
nia, Oregon, China, Japan, Australia, New Zealand, Manilla, Batavia and the 
numerous fertile islands of the Pacific, which under these advantages can 
afford the expense of the Isthmus transit. 

The gross tonnage, inward and outward, to and from those localities in 1878, 
exceeded 2,500,000 tons, wool, wheat, sugar and tea being the most prominent. 
Australian wool by this route can be delivered in England in 50 or 55 days, 
giving an advantage in time of from 50 to 75 days ; and California wheat can 
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be so delivered in 50 days, with a time advantage of from 70 to 90 days, and an 
avoidance of the damage (estimated at 15 per cent.) of twice crossing the 
equator. Ordinary drafts against shipments by this route may be provided for 
by sales and actual delivery before maturity. 

As a passenger route, the line will offer the inducements of favorable lati- 
tude, salubrious climate, direct transit and shortness of sea voyage, with free- 
dom from extremes of heat or cold, blockades of snow, and the vicissitudes 
of navigation around Cape Horn. 

In addition to the eight lines of steamships which now ply to the Gulf of 
Mexico, new lines will be established on both the Atlantic and Pacific, to meet 
the requirements of the new course of trade created by this route. 

In estimating the probable revenue of the road, it is regarded that despatch, 
safety and prompt delivery will control the direction of such of the foregoing 
traffic as is not forced into other channels from economic considerations, and 
that it is certainly not extravagant to assume that at least thirty per cent, of 
the above gross tonnage will be transported over this route. 

REVENUE. 

30 per cent, of 3,500,000 tons, 750,000, at |5 per ton, railroad 

tariff $3,750,000 

15,000 through passengers, $10 each 150,000 

15,000 tons local freight, $5 per ton 75,000 

15,000 local passengers, $4 60,000 

Tonnage dues, tolls and all other revenue 350,000 

Gross earnings $4,385,000 

Deduct for operating expenses, repairs and depreciations, 50 per 

cent., although with such high tariff 40 will be ample 2,192,500 

$2,192,500 
Deduct for allowance to Mexican Government on 15,000 

through passengers, 12 cents each $1,800 

On 750,000 tons through freight, at 25 cents per ton 187,500 

189,300 

Net income $2,003,200 

COST. 

In estimating the cost of the road, harbors and appurtenances, it is to be 
borne in mind that the route is by no means a terra incognita — elaborate sur- 
veys, maps and profiles have been made under the auspices of the government, 
one for railway by Gen. J. G. Barnard, U. S. Engineers, another by Gen. W. 
H. Sidell, U. S. A., and for a ship canal by Capt. It. W. Shufeldt, U. S. Navy, 
supplementing a survey by Senor Moro. All authorities agree as to the prac- 
ticabilty and feasibility of the road, the favorable character of the country, 
and the permanency of the harbors ; furthermore, that all foreign material 
for construction will be imported free of duty; and that the road will be con- 
structed at its lowest money cost without intervention of " construction com- 
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panies" or other devices, which not unfrequently divert into irregular channels 
the money of investors. 

ESTIMATE. 

For clearing, grading and masonry, 130 miles, at $7,500 $975,000 

20 miles mountain section, at $25,000 per mile 500,000 

Iron Bridges 200,000 

100 miles ties and track laying, at $2,750 per mile, including 10 miles 

siding 440,000 

160 miles, including siding, steel rails, 1,500 tons, at $32 per ton .... 480,000 

550 tons fish plates and spikes, at $50 per ton 27,500 

Stations, machine shops, tools and fixtures 300,000 

Rolling stock 600,000 

Harbors, wharves, &c, Atlantic terminus 250,000 

Pacific " 750,000 

Freight, haulage, &c 50,000 

Engineering 300,000 

Contingencies, 10 per cent 487,250 

$5,359,750 
The above estimate is believed to be considerably in excess of the actual 
amount necessary to open the road, well supplied with all requisite appur- 
tenances to perform its business. 

New York, December 27, 1879. 
Edward Learned, President, &e. 

Sir, — In regard to your request that we shall give you our professional opinion 
as to the " feasibility, cost and advantages of the Tehuantepec Interoceanic Rail- 
road, equipped for a business, say, of 750,000 tons per annum, and also of the 
practicability of establishing good harbors for vessels of 25 feet draft at each ter- 
minus, with the probable expense thereof," we have to say : 

That from our examinations of the very complete maps, data and statistics fur- 
nished by the several governmental and corporate surveys heretofore made, and 
from other sources of information to which we have had access, including a personal 
examination of the line several years ago by one of the undersigned, Mr. Van 
Brocklin, we are enabled to give with great confidence the opinion that the railroad 
can be substantially built with steel rails and equipped to the extent necessary for 
the amount of business named, for from four and a half to five millions of dollars, 
and that safe and adequate harbors can be established at each terminus, by an ex- 
penditure in the improvement of the entrances thereto, to admit vessels of 25 feet 
draft, for about a million of dollars. 

That the work can all be accomplished within less than three years. 

In regard to the advantages of the route, though not strictly a professional matter, 
we hold the opinion that from New York via Pensacola and Tehuantepec, San Fran- 
cisco can be reached in eleven or twelve days. 

That via Galveston and via the Missouri, Kansas & Texas Railroad, East India 
goods, sugar, teas, &c, can be laid down in St. Louis, and probably in Chicago, 
more cheaply than by any overland all-rail route. 
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That freight from the Atlantic ports can be delivered in San Francisco in about 
fifteen days. 

That the vast grain crops of Oregon and California will seek European markets by 
the Tehuantepec route from either of the several advantages it will present over the 
route via Cape Horn. As we proceed to-day to Mexico, we hope in a short time to 
supplement this statement by facts from personal observation, which will more con- 
clusively determine the professional opinions herein given. 

Respectfully, 
[Signed] Wm. J. McAlpinb, 

Consulting Engineer. 
[Signed] M. Van Bbocklin, 

Chief Engineer. 

Mr. Hall then began his remarks, frequently referring to a map 
of the district. He said : 

This important route commences at the Coatzacoalcos river. 
We propose ending the line at the lagoon or lake upon 
the Pacific side. The city of Tehuantepec is situated inland about 
eight miles from the Pacific coast. The greatest height that we have to 
surmount is about 760 feet, at Chivela. We have to cut a canal from 
the Pacific into the lagoon, about 2| miles. That is cut through a sand- 
bar, which was formerly part of the sea, but which has been formed 
from the wash from the Tehuantepec river and from other rivers 
emptying near there. The lake is about 12 miles wide and about 
16 miles in length, having an average depth of from 19 to 21 feet, 
with about four feet of rise and fall of tide. The cutting will give a 
harbor with 25 feet of water at high tide. On the Gulf side, I 
found in the survey that we had about 1,200 feet from the line of 
the coast, a bar of about 400 feet, where we have now about 15 feet 
of water. That we have, of course, to cut away, and after dredging 
through this bar we have about eight miles from the coast line on 
this river, carrying about 38 feet of water. 

The line of the route will take this direction [following Rio 
Nueva], coming off to the westward, coming down through here 
[on Farifa plains] and passing down through Chivela. At the pass 
on this highest point we have mountains on each side rising from 
8,000 to 12,000 feet. Chivela pass, itself, is only about 26 miles 
in width, reckoning from the mountains where we come down to the 
Pacific plains, where is a very beautiful, level and fertile country. 

In speaking of Tehuantepec, I want the Society to understand 
that I am not here to disparage the canals or anything of that kind 
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— far from it. I would like to see the canal go through the Isthmus 
of Tehuantepec. The railway will go a long way to assist this 
enterprise. I have crossed the Nicaragua route. My impression is, 
a canal never will be built there. On the Nicaragua route we have 
to traverse a river, and my impressions are that for some 80 or 90 
miles it will be almost impossible to dredge or to keep up banks. 
On the Tehuantepec line you have got, you will notice, this river 
running up to the edge of these mountains ; you carry a river there 
for about 90 miles, and then you have this summit to overcome. 
Speaking of tunneling and cutting deep cuts, my impression is that 
you can get a canal through Tehuantepec with nearly the same cost 
as on the Nicaragua route. I maintain that the point of health is 
one of the main things in carrying through an enterprise of this kind. 
Then, again, there is no comparison between the two regions of 
country. It is also much nearer our own shores. At this point 
[Coatzacoalcos] we have easy navigation for Galveston, Pensacola, 
New Orleans, from there on to Havana, and, you may say, nearly 
home. There is no trouble from earthquakes on the Isthmus of 
Tehuantepec ; earthquakes have not been known there for many 
years. 

I have been some 25 years connected with the Pacific trade, hav- 
ing resided 24 years in Australia, and established the very first 
Australian mail service to the United States. I took that up single- 
handed, and opened the service between Sidney and San Francisco, 
a distance of 7,200 miles — to-day, I think, the longest mail route in 
operation. My attention was first drawn to Tehuantepec by noticing 
the straight line that we had from Australia to Europe. Then, 
from China, the passing through this isthmus gives us another 
very favorable position. There are many features worth men- 
tioning. After many years' experience, I found that the trade 
of the Pacific required a different class of ships from those in 
use upon the Atlantic. The Pacific trade requires light ships, well 
ventilated, with large carrying capacity. In the Atlantic we know 
that very heavy ships are required, with very large tonnage, and 
great speed and good sea qualities. I have been for many years try- 
ing to connect with the Union and Central Pacific railroads for the 
purpose of getting through freights for passengers, specie and 
different commodities, and have been unable to do it. From San 
Francisco to New York alone they would have to traverse about 
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3,200 miles by rail. Of course, to get freight through that length 
of road becomes expensive. On the Tehuantepec route, it being 
only 140 miles in length and on a straight line, we would control the 
better portion of a very large trade between the United States and 
the Australias; and not only that, but with the Pacific islands. 
When the Australian service was first started we called at Kan- 
davan, one of the Fiji group; thence went to Honolulu. The trade, 
at the beginning, on the round voyage to those different islands, 
would amount to $6,000 or $7,000 ; and we thought that was 
very good work. To-day that service is paying $30,000 to 
$40,000, over that same track, stopping at the three points. My 
round voyages then used to work in about $30,000 ; to-day 
they are netting about $80,000. That simply shows, by steam 
communication touching at these different points, even from San 
Francisco to the Australias, what the service will be. We took in 
coal at Sidney to supply our ships from New South Wales to San 
Francisco and back. That also shows the advantages to-day gained 
by the compound engine. In former days, to do that service, 
which was really 15,000 miles, would have taken over 5,000 tons 
of coal; now about 2,500. The service from Sidney to Panama was 
undertaken by the Panama Steamship Company, but that service 
failed on account of the heavy consumption of coal and the great 
distance that they had to steam with no coaling stations. 

Judge Daly : The report states that the distance from New York 
to San Francisco by way of Tehuantepec, would be about 1,500 
miles less than by way of Panama. Is that correct ? 

Mr. Hall : It would be about 1,300 miles. 

Judge Daly : Will you state what the route would be — the sail- 
ing route — the shortest distance ? 

Mr. Hall : The distance from New York to Panama would be 
about the same that it would be from New York to Tehuantepec, or 
rather to Coatzacoalcos; the difference is really on the Pacific side. 

Judge Daly: Allow me to ask another question. What would be 
the advantages over the Suez canal, for a route to India, by Tehuan- 
tepec or any of those routes ? 

Mr. Hall : I don't think there would be any. For New York, it 
would be shorter. In coming from China to New York, it would 
be shorter by way of Tehuantepec than through the Suez canal, 
thence down the Mediterranean and across the Atlantic. I should 
say there would be a difference of 1,800 miles in our favor. 
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Judge Daly : It would make no difference to Europe ? 

Mr. Hall : No, I think it would not have any effect. 

Judge Daly : Nor any canal through the Isthmus of Darien ? 

Mr. Hall : Well, there are some points where it would, and 
others where it would not, on account of winds. On the Pacific 
side, north of the equator, the strength of the northeast trades would 
be in latitude 16°; and, similarly, latitude 16° south would be the 
parallel of the southeast trades. So that, really, in coming from 
the Pacific islands in that direction, we get a fair wind running for 
the Gulf of Tehuantepec. Now, in making the Nicaragua route, 
when we get in about 12° north we are getting so far south again 
that we are running away from the parallel of trades and getting 
into the calm belt. When on this coast, it is almost impossible to 
handle a ship under sail ; you have to depend upon steam, on 
account of calms. Panama, I suppose, would be about 8° north. 
Then you have to go a good distance southward from that before 
you get into strong winds. 

Judge Daly : There is a belt of calms all along on either side ? 

Mr. Hall : Yes. That is the difficulty you have here, unless you 
work by steam. I think that a canal cut across by the Nicaragua 
or Panama route would only be used by steam — that it would be 
almost useless for sailing vessels. You could not come out in the 
Pacific 1,200 or 1,400 miles to seaward to pick up a ship. No 
doubt, when she came on the coast line, there would be steam 
tugs to carry her through. Most of the trade coming into the 
lagoon would be from the northward — from China and other north- 
ern countries landing their cargoes there, and then passing over 
instead of coming on the long route around Cape Horn. 

When I took up the Australian service, my object was the run- 
ning of the mails from Australia to Europe. We had a large sub- 
sidy for the purpose. We are performing that service now in 42 
days, touching at Honolulu, San Francisco and to Liverpool. I am 
under the strong belief that that service can be performed after the 
completion of the Tehuantepec route in 32 days. It is a long distance 
but with the experience that I have had in the Pacific, and with 
the known speed of ships, I am confident that this service can be 
performed in the time named. Of course these canals when completed 
will have some advantages ; there is a large trade to be developed 
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in the Pacific islands. We are now at work on the Tehuantepec 
road, having a staff of engineers, and I suppose between 200 and 
300 men at the mouth of the Ooatzacoalcas river. We are now 
working at that point. Mr. McAlpine and Mr. Van Brocklin sailed 
on Friday ; they are on their way to the isthmus. The purpose 
of their visit is to make themselves thoroughly familiar with the 
Tehuantepec route ; and if Mr. McAlpine's health permits, when 
he reaches Mexico I rather think he will visit the Pacific coast ; and 
I hope that when he comes back he will be able to give you informa- 
tion that I have not. 

In response to several inquiries, Mr. Hall said that on the Te- 
huantepec route a tunnel of about 12 miles would be required, with 
about 22 locks, through an easy country, with principally limestone 
formation ; that the tunnel would come out about 60 feet above 
the lagoon, making a fall to that extent necessary before entering 
the lagoon ; that the water supply would begin with a source that 
emptied into the upper end of the Coatzacoalcos river. In relation 
to the cost of the canal, Mr. Hall said that Mr. Garay, who was here 
some time ago, appointed to represent the Mexican government at 
the Paris Congress, estimated the expense at about $60,000,000. 
But Mr. Hall thought that was an estimate wide of the mark where 
a tunnel of such length and magnitude was to be cut. But where 
Mr. Garay's estimate was for 80 locks to the summit, and then down, 
this tunnel would require only 22 locks. After coming through upon 
the Pacific side, the tunnel would be 56 or 60 feet above the sea; 
and then it would come down on to what is called the Pacific plain. 
Mr. Hall was not able to say how high the body of the canal would 
be above the ocean. As a harbor, the mouth of the river on the 
Atlantic side is about 1,500 feet wide. A bar is there which must 
be removed; but from surveys it would appear that the sand there 
has not varied or shifted for the last 30 years. The tunnel would 
not be an open cut, but a regular tunnel, principally through lime- 
stone. There would be about 20 locks in all — 10 on the Pacific side 
and 10 on the Atlantic. Mr. Hall said, that from advices by the 
last mail from Mexico, it was his information that the Mexican gov- 
ernment had sent engineers to make a thorough survey, and regular 
reports for the canal, and he believed a communication on behalf of 
the Mexican government was to be presented to our government, 
asking the United States to withhold support until this survey could 
be made. 
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In reply to a question by Judge Daly, Mr. Hall said that he 
thought it would be found very difficult to compete with the Suez 
canal for the Indian trade. The Suez canal has a peculiar advan- 
tage in having no locks. Vessels generally anchor over night at 
the mouth of the canal ; at daylight they enter the canal, and about 
sunset of the next day they are through ; they always use steam 
power. Upon the Tehuantepec route, with the number of locks 
that would be necessary and the stoppages, Mr. Hall thought that 
it would take three days, or in that neighborhood, to pass a vessel 
360 or 370 feet in length; but he thought for trade from Calcutta 
and China, there would be a gain for American ports of from six to 
eight days, and therefore great advantage would accrue to the 
United States; but for Europe he did not think it would be much 
used, except it might be for the west coast trade. 

Major Sherbourne inquired whether, for the numerous islands in 
the South Pacific, a canal by the American isthmus would not be 
much nearer. 

Mr. Hall thought that for the Australian, New Zealand, Tahite, 
the Feegee group and the Sandwich islands trade, it would be nearer 
for Europe to avail itself of the American isthmus for steamers, 
but sailing vessels would not attempt it; they would go round Cape 
Horn in preference. 

An inquiry was made as to whether steam was not rapidly super- 
seding sailing vessels. 

Mr. Hall replied, not in all kinds of trade ; many classes of freight 
could be carried cheaper by sail ; although it was true that the use 
of steam was on the increase. But there was much time lost in 
collecting freights among the Pacific islands, and the expense of 
working a sailing ship would not be one-half that of handling a 
steamer of the same tonnage. 

Major Shelbourne inquired whether, in laying out a line between 
Australia and Europe directly through Tehuantepec, Mr. Hall had 
considered whether it was equivalent to great circle sailing. 

Mr. Hall replied, Yes; that the plan which he exhibited was on 
Mercator's projection ; that it had been furnished by the British 
Admiralty for the Australian service some years ago. 

Mr. Chanute inquired which would be the short line from Great 
Britain to the eastern ports of China. 

Mr. Hall said that he would go through the Suez canal— that it 
would be considerably shorter in positive sailing distance. 
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In response to an interrogatory, Mr. Hall said that he thought 
very few sailing vessels go through the Suez canal ; that there were 
some transport-ships that went through by the aid of tugs; that the 
strong winds are not met until some distance below Aden. 

In response to a suggestion, Mr. Hall said, that if a canal were cut 
across Florida a great deal would be saved in sailing distance and in 
insurance — a saving of at least 200 miles between Tehuantepec and 
New York ; that it was proposed as a quick line to run from the 
Coatzacoalcos river to Pensacola, and then take an air line from 
there to New York. 

Judge Daly: As I understand, you navigate the Coatzacoalcos 
river to a certain extent, and then your line begins. 

Mr. Hall: No; we have abandoned that. It was first recom- 
mended to run up 22 miles from the mouth. That was General 
Barnard's plan, but it has been abandoned. We start directly from 
the mouth of the Coatzacoalcos river and have a railroad the whole 
way. The entire distance would be 150 miles from the mouth of 
the Coatzacoalcos river to where we end at the lagoon. 

It was inquired whether there were any mountain torrents to 
interfere seriously with the road. 

Mr. Hall: We keep on the dividing range. When we start from 
the mouth of the Coatzacoalcos river we run on nearly a level for 
14 miles. Then we strike the dividing range, and we keep on this 
divide until we get to Chivela. We avoid all mountain torrents. 
The first survey that was made followed the level of the Coatza- 
coalcos river, but we find that a better plan is to keep away from 
the currents, although the distance is a little further. In a direct 
line it would be about 130 miles, so that we lose about 10 to 20 
miles. For the first 30 miles we will have to send our ties from 
Florida ; but for the rest of the distance we can get very good 
timber for the purpose. The principal timber on the isthmus is 
mahogany. The ties we get from Florida are hewn and of pitch 
pine. The Vera Cruz and Mexican Railway have been getting 
lately many of their ties from Cedar Keys and Pensacola. 

Mr. Hall remarked, in conclusion, that this railway was quite in- 
teresting ; that it runs a distance of 14 miles on a grade of 212. 
Judge Daly then introduced Mr. John E. Body. 
Mr. Body prefaced his remarks upon the main subject of the 
evening by narrating an interview a few years ago between himself 
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and Lord Kimberley, Secretary for the Colonial Department at Lon- 
don, formerly known as Mr. Wodehouse, Under Secretary of State. 
Speaking of the opposition of Lord Palmerston to the building of the 
Suez canal, the Secretary remarked that the opposition was confined 
to Lord Palmerston, who, in this respect, was not supported by the 
rest of the cabinet; that it was a part of the method of the British 
system to have as few fixed points of necessary agreement among 
the members of the government as possible, and while all were gen- 
erally agreed upon general subjects, there were many matters upon 
which each member held and expressed ideas peculiarly his own. 
Lord Kimberley was exceedingly sanguine about the Nicaragua 
canal across the American isthmus, and thought it was bound to be 
built. Being asked by Mr. Body if he knew of any reason, political, 
military, or otherwise, that would make the building of a canal by 
way of Nicaragua objectionable to the British government, he replied 
that he knew of none whatever. He said that Great Britain con- 
sidered herself at the head of the industry of the world, and that 
whatever shortens time or distance is in favor of the industrious 
nations. Being informed that the government of the United States 
was about to make surveys of the different routes which had been 
projected for the forming of a line of communication between the 
Atlantic and Pacific oceans, he suggested that, in the matter of the 
sending of a surveyor by the British government to accompany 
such expeditions, Mr. Body should see Earl Granville. Earl Gran- 
ville thought, as the survey would be so purely American, while 
wishing it every success, it would be more appropriate for Mr. John 
Fowler, an eminent engineer of London, to send one of his surveyors 
rather than that the government should send a directly accredited 
representative. That it made no difference to the English govern- 
ment whether the canal was built by Englishmen, Frenchmen, Ger- 
mans or Americans, so long as it was built, it being purely for com- 
mercial purposes, and let him do the work who can do it best and 
cheapest. Earl Granville said that the opposition of Lord Palmer- 
ston to the Suez canal caused a great deal of French money to be 
invested in it; it was thought by the French that the canal would 
be a serious blow to English commerce; that the trade of England 
with the East would be cut in two, and that France would be a 
great gainer. Earl Granville corroborated Lord Kimberley's state- 
ment that the attitude of Lord Palmerston with reference to the 
Suez canal was wholly individual, and confined to himself. 
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Mr. Body stated that he was President of the Central American 
Transit Company, who were the successors of the Atlantic and 
Pacific Ship Canal Company, the original grantees by the govern- 
ment of Nicaragua for a canal, and that eminent counsel had 
advised that the successors of the Atlantic and Pacific Ship Canal 
Company had the right as such successors to build the canal. Mr. 
Body also said that he had been connected with the Nicaragua route 
since 1850, and said that the greater part of his business life had 
been passed in watching the isthmus, and trying to forward the 
views of the company that he represented. 

Mr. Body then spoke upon the topic of the evening as follows : 

The range of mountains extending from 95° W. 17' N. to 76° W. 
4 N., a distance of about 1,700 miles, including the Tehuantepec 
and Darien isthmus, fonns one single chain in its entire length, and 
of such altitude that the navigator, having their summits constantly 
in view at a distance of 100 miles, can run his course by their 
direction. They screen the Pacific ocean from northers, except at 
Tehuantepec, where the depression of the chain in a north and 
south direction admits those furious winds to a limited action on 
that otherwise still sea. 

The adjacent republic of Guatemala presents no such depression 
in her mountains. Nor do San Salvador or Honduras invite the pas- 
sage of northers. These states, as well as the republic of Costa 
Rica, may be called mountainous regions having in their altitudes 
vast plains, fertile in all that the heart of man can desire, with a 
very salubrious climate; this is especially the case in Nicaragua, 
which is celebrated for its productions of coffee, sugar, indigo, 
cocoa (the finest in the world), cattle, and all kinds of fruits ; 
hides, deer-skins, india-rubber, and an abundance of medicinal 
roots and plants; gold and silver mines, many of them of great 
antiquity and considerable richness. 

Nicaragua is an old settled country, with a high civilization in 
its capital cities, and a widespread common school education all 
over the land. It is rare to find a man who cannot read and write, 
even in the lowest grade of laborers. The upper classes are just as 
well educated as we are, and fall in no degree short of our standard 
in the refinements of society; they are eminently a polite and hos- 
pitable people. 

Nicaragua, like all the tropical countries of Central America, is 
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short of population, and cannot be relied on to furnish the labor to 
build the canal, except very partially. We must look to China and 
the West Indies for working hands; but Nicaragua offers abundant 
and very cheap meat, fish, corn and fruits along the entire line of 
the proposed canal. 

Moreover, there is no danger of having to fight hostile Indians 
in prosecuting the work; none exist upon the soil of the republic. 

The geographical arrangement of Nicaragua differs from that of 
all the states in the range from Tehuantepec to Darien. Nicaragua 
has tv)0 ranges of mountains running nearly parallel to each other : 
the eastern range, which joins the mountains of Honduras, and is 
separated from the mountains of Costa Rica by the valley of the 
San Juan river; the western range, which begins with the mountain 
El Viego, 6,500 feet high, and runs a southeast course along and 
near the Pacific coast until it joins the mountain range in Costa 
Rica, which continues its southeast direction until it is merged into 
the great South American Andes. 

In the departments of Metagalpa and Chontales, the eastern range 
of mountains discharge about one-half their water into the basins 
of Lake Managua and Lake Nicaragua. These two lakes are con- 
nected, and the outflow from Managua into Nicaragua lake is very 
considerable at high-water season, but it has never been gauged; 
at low water they do not connect. 

In Lake Nicaragua, near its southwestern extremity, immediately 
opposite the entrance to the projected canal, which it protects 
from easterly or trade winds which prevail, is the island of Omote- 
pec, about eleven miles long, having a remarkable mountain upon it, 
6,500 feet high, almost a perfect cone in form. This remarkable 
mountain towers above everything surrounding, and is visible to 
the eye, and forms the true bearing for approaching the shore to 
ships, more than 100 miles out at sea. 

In the Pacific or western range of mountains, in the immediate 
neighborhood of this giant sentinel, is found the lowest elevation in 
the mountain range, which separates the waters which flow into the 
Atlantic from those which fall into the Pacific, from the Arctic 
ocean to Cape Horn. 

These facts are of such paramount importance that their discov- 
ery could not fail to interest the scientific world and to prompt men 
of enterprise to endeavor to acquire a geographical position which, 
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in my humble judgment, has not its equal on the face of the globe. 

Here let me fulfill a duty, which has been inexcusably neglected of 
late, to the memory of a truly great man, who was formerly state 
engineer of the state of New York — the late Orville W. Childs. 
Of his report on the interoceanic canal via Nicaragua, which I had 
the honor to submit to Mr. John Fowler of London, that eminent 
engineer said to me : " It fulfills all the requirements of modern 
engineering. I have read it with much pleasure on my journey from 
London to Scotland and back, and you may say that I endorse all 
that Mr. Childs has said in his report." 

The various expeditions sent out by our government to survey the 
different routes which were proposed for the canal were all furnished 
with the report and maps of Mr. Childs. 

It would be presumptuous in me to say that the opinions of Mr, 
Childs, formed in 1850 and 1851, must rule now. The recent surveys 
have been in very able hands, and have led to the discovery of eco- 
nomic facts of greater or less impoi'tance, more especially as the canal 
now is to have a depth of 28 feet instead of 17 feet, as laid out by 
Childs in 1850 and 1851 ; yet the main features of the canal route 
remain the same. 

It was this very canal across Nicaragua, of which we hold the 
franchise from that republic, which called forth the Treaty of Pro- 
tection, which, speaking in the name of modern civilization, says 
that they who do the work shall be protected in its possession — 
their capital shall be secure, and they shall enjoy the benefit of 
the enterprise. 

In contemplation of the fact that Great Britain and the United 
States entered into a convention on the subject of this canal, I may 
be excused from noticing the unworthy insinuation that the work 
is a sentimental project. 

Acting under very liberal instructions from Mr. Cornelius Van- 
derbilt and his associates, to determine the best line for an inter- 
oceanic canal, a survey was made and embodied in a report of the 
cost of constructing the interoceanic ship canal from the harbor of 
San Juan del Noite or Greytown on the Atlantic, to the harbor of 
Brito, on the Pacific, in the republic of Nicaragua, Central Amer- 
ica, made to and for the American Atlantic and Pacific Ship Canal 
Company, in the years 1850 and 1851, by Orville W. Childs, chief 
engineer. The report embraced also a topographical description of 
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the country, a thorough reconnoissance for a line from Salinas bay, 
on the Pacific, to the Rio Sapoa, an affluent of Lake Nicaragua ; 
also, a line to the north of Rivas, which, after investigation, was 
deemed impracticable and was abandoned in favor of a line to the 
south of Rivas city, in the department of that name, from Lake 
Nicaragua to Brito harbor, using the Rio Lajas, which falls 
into Lake Nicaragua, and also the Rio Grande, which falls into 
the Pacific at Brito. The summit level between these rivers is only 
46 feet above high water in Lake Nicaragua, and has a width of 
only 1^ miles ; it is approached on each side up a generally broad 
and uniform plane. 

The level of Nicaragua lake at high water is 103 feet above high 
water on the Pacific, and 111£ feet above the lowest tide level. The 
fall to the Atlantic is 107^ feet to the level of high water, and 108f 
to the level of low water, in San Juan del Norte, or Greytown har- 
bor. The distance over which this fall is distributed is 1 19 miles of 
good navigable water, when the river is only half full. The pre- 
eminent advantage of the Nicaragua route for an interoceanic 
canal is the inexhaustible supply of water at the summit level. The 
great lake of Nicaragua has an average length of about 110 miles 
by an average breadth of about 25 miles, and receives the rainfall 
of more than 200 miles by 50. It is the great reservoir of water 
of Central America, which unquestionable fact marks it as the 
natural line for an interoceanic canal. 

Colonel Childs estimates the quantity of water to supply canal 
navigation from the summit level, including evaporation, infiltra- 
tion and leakage to locks, at a 105,130 cubic feet per minute, and 
the same eminent authority shows, by the test of its gauges, that the 
average outflow of the lake is 899,000 cubic feet per minute. 

These tests were made from the 23d of December, 1850, to the 
27th of April, 1851. They began when the lake was 3| feet above 
low level, or about the middle stage, and they give the result that in 
that period of 125 days the supply from the lake was 143,022,600,000 
cubic feet in excess of the requirements for the canal and its naviga- 
tion, to pass three ships through its locks every hour. The great 
rise of water caused by the autumn rains had about half run off when 
the test of Colonel Childs was made. A rise of water in the lake of 
five feet only is a low supply. It is frequently six feet and upwards, 
and upon the area of this inland sea the increased volume in excess 
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of low-water stage may be roundly stated at 400,000,000,000 cubic 
feet, without estimating the immense quantity which has to run out 
of the lake during the time when the rise of water is going on. 

The rainfall, which is among the heaviest in the known world, 
having been gauged repeatedly, is found to give 98 inches 
for a year, or a fall of solid water eight feet deep, over an area 
four times the surface extent of Lake Nicaragua itself. 

In consequence of the immense area of this lake, the water rarely 
rises over one or two inches a day, and its outflow by the San Juan 
river is regulated accordingly. In an experience of 25 years, there 
has not been a time when, on account of the rapidity of the current, 
the San Juan river, up or down stream, has been impassable, or 
even difficult, to steamers capable of making six miles an hour. It 
is during the season of the heaviest rains and high water on the 
lake and river that our steamers for the lake service have been 
sent down to Greytown, thence up the river to stations on the lake ; 
this could not be done on any other river of Central America. 

I believe myself justified in saying that no conditions exist on 
this continent so favorable to the construction of an interoceanic 
canal as are offered by Nicaragua, and this opinion I hold in com- 
mon with very many men distinguished in science, whose views are 
on public record. The report of Colonel Childs fixed attention to 
this project and culminated in forming an American company 
to construct the canal. Of the report itself, I desire to 
say that it remains unchallenged after nearly twenty years of pub- 
lic exposition, and has received the approval of the engineer 
specially appointed by the British government to examine it ; as 
also of our own board of topographical engineers at Washington, 
to whom it was referred by the President of the United States, in 
1852. They reported thereon through Col. J. J. Abert and Lieu- 
tenant-Colonel W. Trumbull, of that bureau, who said : " We think 
the plan as proposed by Mr. Childs practicable, there being an 
abundant supply of water in the summit lake alone, apart from 
other supplies below it ; that no other route is so adequately sup- 
plied with water, and that the work could be done at the amount 
stated upon his exposition of quantities and labor." 

The large interests held by ourselves in Nicaragua have rendered 
all projects for explorations to discover new routes of communica- 
tion between the oceans of great importance, and they have re- 
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ceived earnest consideration. But I desire to state, as the result of 
my steady attention to this subject for upwards of twenty years, 
that, so far as my knowledge extends, no interoceanic pass has been 
discovered which was not known to the old Spaniards and their cat- 
tle hunters, and was used by the Indian inhabitants of the continent 
in times preceding them — and they were not a barbarous people 
(as the magnificent ruins of their cities testify to this day), but a 
people who have left very important evidences of active communi- 
cations with Central America, both from the north and the south. 
The conclusion is not unreasonable that no new route will be 
discovered. 

The naval authorities at Washington, some years ago, expressed 
the opinion that the interoceanic canal, in width, depth and supply 
of water, in good anchorage and secure harbors at both ends, and 
in absolute freedom from obstruction by lifting locks or otherwise, 
must possess as nearly as possible the character of a strait, and the 
recent expedition to Darien sought in vain to discover these condi- 
tions. It is generally assumed now that they do not exist; and it is 
proposed to supply the deficiency of nature, and to pierce the moun- 
tain range by a tunnel on the ocean-level to be used by sea-going 
ships, the feasibility of which can only be decided when the fact 
shall be accomplished. 

It is not certain that the Cordilleras are solid at their base ; they 
may be seamed with enormous caverns, caused by the upheaval of 
their gigantic mass. All reports so far agree that the structure of 
this portion of the great chain of the Andes is substantially a trap- 
rock formation, a submarine overflow from the bowels of the earth 
at different periods, which carried up with it boulders of granite 
mixed in its mass, and in its latest elevation above the ocean raised 
also much drift and alluvium. This trap-rock is too loose and 
separate in its parts to be useful for construction. Whether such a 
tunnel, if made, would support itself, is more than we can decide ; 
who would, or could, guarantee its permanent safety ? 

The sober sense of mankind will avoid such desperate risks, which 
have not the recommendation of cheapness to offer as a compensa- 
tion, and we must look to the system of above-ground water com- 
munications alone as they exist in Nicaragua. 

The engineers who planned the different tunnels in the Darien 
and Panama canal schemes were driven to such contrivances by 
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the contemplation of the practical impossibility of making a deep 
cut from ocean to ocean, which would have the desired character of 
a strait for ships to pass thi*ough on the ocean level. 

We may except the scheme of M. de Lesseps, which has so re- 
cently been brought forward, for a canal on the ocean level. It has 
no tunnel to pass through, but a bottomless swamp, 12 miles long; 
also it requires a dam about a mile long and 150 feet high to hold 
up the waters of the Chagres river ; likewise a tide lock at Pana- 
ma, where the tide rises and falls 20 feet. His projected canal will 
only pass one ship at a time, and its cost is estimated by American 
experts at $400,000,000. On commercial principles such a scheme 
can hardly be entertained, but there may be political reasons of which 
we know nothing. 

Theoretically, a tunnel of any length or size may be assumed as 
possible, but it by no means follows that because a tunnel through 
the granite of Mount Cenis, sufficiently large to pass a railroad car- 
riage, is practicable, that a tunnel 160 feet high by 100 feet wide 
through the loose trap-rock mountains of Central America, sufficient 
for the largest ships to pass through, is practicable. 

We are, for reasons before given, as well as for others concerning 
ventilation and navigation, compelled to reject all canal schemes 
having long tunnels, whether they be on the level of the ocean, like 
the San Bias, or high up in the air, with a more than doubtful water 
supply all the year round. 

The line across Nicaragua, as surveyed and laid down by Childs, 
is free from the objection of tunnels, great or small, and has at its 
summit a level of navigable water {from Castillo on the San Juan 
river to the first lock descending to the Pacific) of 103 miles without 
an impediment of any kind. This is a sea of fresh water at the 
summit, 12 feet lower than the reservoir in Central Park, City of 
New York, inexhaustible in quantity, and the rim which confines 
it on the Pacific side is only 46 feet high. 

In regard to the comparative cost of the construction of an inter- 
oceanic canal, the distance from ocean to ocean is reduced nearly 
one-half by the use of the San Juan river for 90^-^- miles, and 
costs only $12,528 a mile, according to the computation of Childs, 
to make it complete for service. 

The artificial canal of Childs, leading from the San Juan river 
into Greytown harbor, 2 85 miles, being an earthwork altogether, 
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costs $161,752 a mile, whereas the section work on the Pacific, I7f 
miles long, being mostly stone excavation, costs $439,372 a mile. 
The locks on the San Juan river cost, on an average, $248,246 each, 
and the dams $224,574 ; on the earth-canal the locks cost $245,265 
each. On the Pacific side the locks cost rather less, averaging 
$224,572 each. 

Fortunately, the amount of cutting at the summit, between the 
lake of Nicaragua and the Pacific ocean, is principally confined to 
a section five and a half miles long, with a summit elevation of 46 
feet above the lake, about one and a half miles long; but this piece 
costs at the rate of a million dollars a mile. 

The outflow of the San Juan river from the lake of Nicaragua, 
has worn a channel for our use which would have cost incalculable 
millions to remove by any process of art known to man. These 
estimates which have been made by Mr. Ohilds were based upon 
formal survey, and are accompanied by ascertained quantities of 
above-water excavations, and under- water excavations in the various 
earth, rock, gravel, clay and sand encountered between the two 
oceans, and the price of such excavations varies from $3 per cubic 
yard for submarine rock, to as low as $1.40 for rock work very 
favorably situated; but the principal rock excavations above ground 
are calculated at $1.60 per cubic yard, earth excavations generally 
at 35 cents per cubic yard, gravel and clay at $1.50 per cubic yard, 
and sand at 25 cents per cubic yard in gold, and the depth of the 
canal and its locks was for vessels drawing 17 feet. The entire work 
was estimated to cost $31,500,000. The same work well located in 
New York State would cost only $13,500,000. 

The larger dimensions of the canal proposed by Mr. Menocal will 
probably bring up the cost of a 28-feet-deep canal to $55,000,000 as 
against $31,500,000 for the 17-feet-deep canal of Childs. I have 
great faith in the ability and good judgment of Mr. Menocal, which 
he has shown by his plan of carrying the canal from Greytown to a 
point above where the San Carlos river enters the Rio San Juan. 

The harbor of Greytown, when I first knew it in 1850, was large, 
deep, and well sheltered, and was a favorite rendezvous for ships of 
war ; and the most ancient maps have this harbor laid down. We 
hear a great deal said about the moving coast sands, but the loss of 
the harbor was not brought about primarily from that cause. It was 
the result of a freshet of unusual force, which carried away a small 
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island in the San Juan river, a little above the divergence of what 
is called the Colorado branch of the Rio San Juan, which allowed a 
large increase of water to pass down the Colorado branch, impover- 
ishing just so much the current of water which heretofore formed 
the lower San Juan branch, and had sufficed to keep the entrance to 
Greytown harbor open and with sufficient water at the bar to admit 
the entrance of the largest ships. 

With a powerful river like the San Juan in its rear, if the same 
means were adapted to deepen the harbor and its entrance which 
have been put in practice upon the mouths of the Danube and 
the Mississippi rivers, there would appear to be no reasonable doubt 
that Greytown harbor may again be made available for the purposes 
of commerce and especially for the entrance of the canal. The San 
Juan, the Danube and Mississippi discharge their waters into almost 
tideless seas, and the depth of water on the bars of the Danube and 
Mississippi has been more than doubled by the simple process of em- 
bankments and jetties. It is a question of cost ; but if the engineers 
of the Nicaragua canal should decide, after fully weighing its proba- 
ble results,, that such method should not be undertaken, and that an 
artificial entrance to the canal by means of piers or jetties outside 
of Greytown harbor is the best for so vast a work as the canal, it 
seems to me a very weak objection to the plan that the piers may 
possibly require to be lengthened at certain times when the supposed 
drift of the sands along the coast shall reach the mouth of the pier 
entrance and threaten to obstruct it. Allowing for the sheer possi- 
bility of this action of the sands, it must be reckoned as one of the 
standing expenses of the canal to provide a fund to lengthen the 
piers. 

The Suez canal is most likely the reopening of a navigation which 
in very ancient times united the Red Sea and the Mediterranean. 
Africa was then an island, and Egypt did not exist. The Nile hav- 
ing its sources under the equator, created Egypt, and the mud of 
the Nile, passing out to sea, was carried easterly by the Mediterra- 
nean current, and thus gradually filled up the waters which separated 
Africa from Asia, and formed the Isthmus of Suez. 

The same process is going on to-day, and the piers of the Suez 
canal will have to be lengthened from time to time, because the Nile 
mud-deposits always did and always will be formed about the 
entrance of that canal. 
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The great trade of our isthmus canal will probably be the coast- 
ing trade of the United States, and the direct trade of California 
and Oregon with Europe. 

Who can measure the future of the west coast of this continent, 
or assign limits to the intercourse of mankind, the moving to and 
fro of nations, and the living activities which Asia, awakened from 
her slumber of thousands of years, must infallibly call into life ? 
Where is the limit of the probable ? Ask the experience of the 
past, and it will tell you that the facts of our own day far exceed the 
stretch of the most sanguine expectations of our youth — and so to 
the future will the doings of our times appear insignificant com- 
pared with the facts of our next generation, and in nothing so 
clearly and demonstrably as in the movement of mankind, the in- 
creased wants of civilization and the means of supplying them, of 
which the interoceanic canal will be the most illustrious fact. 

Why subject this trade for all time to the unnecessary burden of 
an additional distance of seven hundred miles by any of the routes 
which end in the Bay of Panama ? They are all too far south for 
the interests of the United States. 

If the Nicaraguan route should cost twice as much as any of the 
Panama routes, it would be better to build the canal by the way of 
Nicaragua, even at that cost. Instead of this, the estimated cost of 
the Nicaragua canal is scarcely half the cost of any of the Panama 
Bay routes, and not one sixth of the costs of M. de Lesseps' pro- 
jected canal. 

In regard to the proper location for the interoceanic ship canal, 
have we any room to doubt ? The white clouds which cling like 
pennants to the lofty top of Mount Ometepec, proclaim to the 
nations of the world, " This is the gate of the two oceans." 

Upon the conclusion of Mr. Body's remarks, 

Judge Daly said : All the routes have been examined during 
the four sittings of the Society, with the exception of the Panama 
route. Mr. Appleton expected to be present at the last meeting, 
but he was unexpectedly called ^to Boston and has not returned. I 
received a letter from him yesterday, in which he expressed his 
strong desire that there should be a full exposition of the merits of 
the Panama route, and he suggested that, as he was unable to be pres- 
ent, Commodore Mead, who has just returned from Panama, might 
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come here to-night and give us an account of the Panama route. I 
sent a messenger to Commodore Mead with Mr. Appleton's letter, 
but the Commodore stated that, as he was acting for the govern- 
ment, he did not feel at liberty, at present, to make any statement 
that might be published. We therefore need an exposition of the 
Panama route to enable us to complete the subject. 

I do not know that we shall sit again. The investigation has been 
very exhaustive ; and as everything that has been said will be record- 
ed and will be printed, I think we shall have a very full presentation 
of the views entertained of all routes, except that by way of Panama. 
On that route we can say that we have a great many objections 
recorded against it from gentlemen who favor other routes. But it is 
desirable that the Panama route should have some advocate here, one 
fully acquainted with it, prepared to answer the objections made 
against it, if they are answerable. I shall take occasion before the 
proceedings are published to communicate with some gentlemen 
who favor that route, in order to obtain such an account of it as 
they may be willing to furnish. 

I received a letter from M. de Lesseps before his departure 
from Europe, stating his intention of coming to this country and 
visiting this city, which I suppose he will do after he has finished 
the inspection of the Panama route. It was intimated at the first 
meeting, at Chickering Hall, that he would be invited to meet this 
Society. We propose to give him a public reception upon his 
arrival here, either at our house or at Chickering Hall, where a large 
number of members can assemble to receive him, and hear from 
him such an exposition as he may desire to give. As a distinguished 
citizen of the world, who has conferred great benefit upon mankind 
by the opening of the Suez canal, who has accomplished one of the 
extraordinary enterprises of this age, we propose to have our re- 
ception personal, leaving him to address the Society if he chooses 
to do so upon the subject of the Panama route. I have corresponded 
with him during the progress of the building of the Suez canal, and 
I can say that certainly as many objections were raised to that 
route, and as many statements made of the impossibility of its 
accomplishment, as have been made to any of the routes that have 
been discussed during these sittings. The Suez canal was pro- 
nounced impracticable from almost all quarters, and various reasons 
were suggested why it would prove so ; most of which proved to 
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be unfounded, and some of which were very serious, but were 
ultimately overcome ; and Monsieur de Lesseps enjoys very great 
triumph in the success of the enterprise which he undertook almost 
single-handed, and for the wonderful way in which he enlisted the 
pecuniary aid necessary to the performance of the work. 

I but express the feeling of the Society when I thank the gentle- 
men who have discussed these questions. With the exception of 
Mr. Body, who is an old member of the Society, I believe they 
have not been connected with it ; they have been engineers, who 
have discussed it from a practical point of view. We are very 
much indebted to them, and I think the commercial world will 
consider itself indebted to them for they have given us practical 
views of men entitled to be heard. 

We have Mr. Kelley with us to-night, and I asked him whether 
he had anything that he would like to say upon the subject of the 
San Bias route. Mr. Kelley, I believe, has spent over $100,000 
in getting up surveys of the isthmus, a matter of private enterprise, 
and he is entitled to the thanks of the commercial world and 
especially of this country. 

Judge Daly then introduced Mr. Kelley, who spoke substantially 
as follows : 

Mr. Kelley said: My plans have been discussed so much that it 
seems to me hardly worth while to say anything. My friend Major 
Shelbourne handled the subject much better than I could, and I 
could only go over the same ground. 

My effort has been to find a canal practicable, without locks, and 
I believe that is the only manner in which it will be built. In my 
judgment the San Bias is the best route of all, because it is the 
shortest route. Short lines are what the commercial world want 
— quick lines. Ships want to go through on an even keel ; they 
do not want delay ; they want harbors already made; they want 
harbors that are natural and that will remain open naturally, 
with no necessity for dredging to keep them open. Ship cap- 
tains and shipping merchants in this country and in Europe are 
all agreed in this respect. On the San Bias route the total 
distance through is 30 miles, 10 of which is the river Bayano, 
almost suitable for navigation, and of the remaining 20 miles, 
seven is a tunnel. That is the only spot that I can see anywhere 
on the isthmus that a sea-level canal can be built. It is only a 
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question of time when the commerce of the world will demand a 
deep, wide cut through the shortest part of the isthmus. A canal 
by way of Tehuantepec or Nicaragua will not satisfy commerce. 
Large ships of from 4,000 to 7,000 tons burden will not cross that 
isthmus through locks required to be 400, 500 or 600 feet long and 
constantly liable to get out of order. The question is not so much 
one of cost as of convenience and facility. What are $30,000,000 
or $50,000,000 more or less in a work of this kind, which is to last for- 
ever, and accommodate the ever-expanding needs of trade. The 
world has the money ; there is enough to build this canal if it 
should cost $200,000,000. The state of New York has spent more 
than that amount in public improvements. What are $150,000,000 
for the world ? There is a great deal in having a canal that will be 
economical to maintain when finished. A canal must have some- 
thing besides dirt to line its embankments. No dirt embankments 
will stand in that climate without walling. If the canal is 60 
miles long, you must have 120 miles of something besides dirt 
for embankments. The Atrato river has natural embankments, 
the growth of ages, but they are like sieves, and hold no water. 
That is the same with the banks on Nicaragua or at Panama. 
Wherever a canal is built, there must be stone embankments or 
something besides dirt which the rains of a night will wash away. 
Those who have figured estimates have not included this expensive 
item. All are interested in making their estimates as low as possible. 
You cannot build a canal through Nicaragua 28 feet deep and 125 
feet wide for less than $125,000,000. Of course you can build a 
small-boat canal there for less money. But we are not talking of 
that — we are talking of a ship canal large enough to satisfy the com- 
merce of the world for all time. From all the late surveys, the least 
quantity of material to be removed is on the Napipi, and next to 
that comes the San Bias route. A tunnel 80 feet wide at the water 
surface and 140 feet high above the canal bottom to crown of arch is 
sufficient. You can have it a little higher, or a little lower, if you 
please; that is merely a matter of convenience. Eighty feet in the 
tunnel is wide enough for one vessel. A ship can pass this route in 
ten hours, towed at the rate of three miles an hour; 100 ships can pass 
from one ocean to the other in 10 hours and 100 back, making 200 in 
24 hours. No other route will furnish such facilities. The heading 
in the tunnel, of which there are 332,642 cubic yards, is estimated at 
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$20 a cubic yard ; break-down, containing 10,090,080 cubic yards, at 
$5 ; open-rock cutting, 15,011,219 cubic yards, at $1.50 to $2.50; 
earth excavation, 3,995,895 cubic yards, estimated from 50 to 75 
cents a cubic yard ; masonry, amounting to 54,446 cubic yards, 
estimated at $15 a cubic yard; concrete, $7; pumping, 2,500,000; and 
the total cost of the canal finished from ocean to ocean, including 25 
per cent, for contingencies, would be $104,017,780. If the tunnel 
should require lining, its entire length, which the firm character 
of the rock does not indicate, then about $30,000,000 additional 
would have to be added to the above sum. The total quantity 
of material to be removed on the entire line would be 29,389,828 
cubic yards, of which 25,543,939 cubic yards is rock — the safest, 
best and most reliable material out of which you can construct the 
canal; the remainder is earth — nearly 4,000,000 of cubic yards. So 
we have 25,000,000 yards of rock and something over 3,000,000 
cubic yards of earth. The harbor of San Bias, on the Atlantic 
side, is excellent. Of it, Commander Selfridge says that "San 
Bias has a most magnificent bay, with deep passage and fine anchor- 
age, perfectly protected from the north winds. In the northwest 
corner is an inner harbor, formed by a circle of islands, with a pas- 
sage leading into it a mile wide, capable of holding easily all the ship- 
ping of an immense traffic." There is not a blow to be struck in 
that harbor, not a single dollar to be spent on it, except to put up 
light-houses. These are the kinds of harbors we want for a ship 
canal — natural harbors, which ships can reach at all times — har- 
bors that are not constantly filling up, and that, in order to keep 
open, it will be necessary to dredge as long as the world exists. 

A member of the Society said that the speaker had referred to a 
canal without locks, but it was understood that the tide in the Bay 
of San Bias, on the Atlantic side, had less than two feet of rise 
while on the Pacific side the rise was 22 feet. He inquired how 
Mr. Kelley proposed to overcome that without locks. 

Mr. Kelley : Latterly the discussions have been in the papers 
and before the Paris Congress of a canal " without locks." This is 
not a proper term. The proper term is a " sea-level " canal. But 
no lift lock will be required. The tide rises on the Atlantic side 
from 18 to 24 inches ; it rises in the Bay of Panama from 12 to 18 
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feet. To overcome that difficulty we have to place a tidal lock on 
that side of the isthmus. 

Now, I wish to call your attention to one point : the only prac- 
ticable route that exists anywhere on the isthmus, without a lock- 
gate, a dam, or any obstruction is the Atrato and Truando route. 

[Mr. Kelley here pointed out the lines of the Panama railroad, 
the San Bias route, the old Darien route, the Atrato and Truando 
route, the Napipi route, and the San Juan route.] 

Mr. Kelley continued: Baron von Humboldt states in his writ- 
ings, that as early as 1788, a Spanish priest constructed a little canoe 
canal and at that early period bungos ascended the Pacific coast 
to the San Juan, ascended that river to San Pablo, and there their 
cargoes were discharged into small canoes, taken through that canal, 
then put into bungos, and a descent was made down the Atrato to 
the Atlantic ocean. He states that there was a water passage. 
We surveyed that route and such a passage never existed. Yet it 
is a remarkable statement, for it is the lowest summit that has ever 
been found. That statement made by Humboldt in his work on 
Central America is untrue ; no canal ever did exist or could exist, 
for the reason that the headwaters of the Atrato are 102 feet above 
the San Juan, and the Atrato at that point has only canoe naviga- 
tion, the San Juan having about 10 feet of water. If that had been 
the highest point, it might have been available but there is no 
water to feed it. My surveying parties were all through this 
valley during 1852, 1853 and 1854. I had it thoroughly explored, 
and the result is what I now state. 

Judge Daly : What is your opinion in respect to the possibility 
of finding any lower summit level through the isthmus ? 

Mr. Kelley : It is not possible at all. 

Judge Daly : In other words, you think, if it had existed, the 
Indians would have found it out ? 

Mr. Kelley : If there had been a low summit, in all probability 
the Indians would have found it out. What I mean is, no such 
thing as a dead level exists anywhere on the isthmus. The summit 
of the Panama railroad is the lowest summit, and that is 290 feet 
above the level of the sea. The San Bias summit is 1,500 feet 
above the level of the sea. It is not at all likely that any lower 
summit than 150 feet will be found. Entering the Atrato at the 
Gulf of Darien, we ascend it for a distance of 67 miles, and on 
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reaching its junction with the Truando we are 20 feet above 
either ocean — a natural summit. From there we turn to the right, 
deepen and widen that stream by dredging, and make a through 
cut into the Pacific ocean at Kelley's inlet, the result of which would 
be that this great river would have two months, one discharging 
into the Pacific and the other into the Atlantic. At the point of 
separation, which would be the summit level of the canal, it is 20 
feet above the mean tide of either ocean. The supply of water 
would all be drawn from the Atrato at that point. This is a grand 
river, 220 miles long. Two Great Easterns can float up the Atrato 
river at this point. Once the canal was made, the Pacific would 
have a flow out and in of 12 feet, and the Atlantic would have a 
flow of two feet. But never would there be an overflow of the 
20-feet summit. That is why it is practicable without a lock. The 
waters of the two oceans never would unite on that line. That 
summit is just right to accomplish these results. But the objection 
to that route is that it is 131 miles long — an excess in distance of 
over 100 miles over the San Bias route. Again, the bars at the 
mouth of the Atrato must be improved by a system of dredging or 
jetties, or some other plan to clear away obstructions. In the third 
place, there is a harbor to be created on the Pacific side. The 
probabilities are that the immense quantity of silt passing out of 
this river would create another sandbar which would give considera- 
ble trouble. By way of San Bias the harbors are natural ; it is 
only 30 miles long, and we are out of the reach of the enormous 
flood of waters that would be met on the Atrato. 

Being interrogated as to the climate, Mr. Kelley said it was bad 
throughout the whole isthmus — the Nicaragua, the Panama, the 
San Bias and the Atrato regions were all about the same in the matter 
of climate, but the Pacific side of the isthmus was much the drier, 
and there was the longest slope of open cutting in the San Bias 
canal, which was a great advantage. 

Capt. Jenktns C. Battersbt then made a few remarks, in which 
he deprecated the building of a canal or the projection of any route 
along a water-course, on account of the danger from sudden and 
excessive freshets, saying that the safety and perpetuity of such a 
work would be proportionate entirely to the amount of rock through 
which it might be cut. 

Adjourned. 
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Estimates foe a Ship Canal, Railroad, etc., across the 
Isthmus of Panama. 

By Henry Tracy, Civil Engineer. 
[From the original deposited in the Society, by Chabi.es M. Tbacy.1 

The surveys made under your direction being limited, I have 
used the best information I could obtain from a personal examina- 
tion of the valley of the Chagres river between Cruser and 
Chagres, and a part of the route from Panama to the mouth of the 
Rio Obispo. As the entire distance from Panama to the mouth of 
the Rio Obispo has not been measured, I have assumed it at 195 
miles, which probably will not vary more than two miles. The 
distances in the Rio Chagres are taken from a traverse of it, which 
I made by floating down the stream in a boat, taking the time of 
passing various places, and occasionally trying the velocity of the 
current. 

The following table gives the distances from Panama to the mouth 
of the Obispo and thence along the Chagres river to its mouth : 

TABLE OF DISTANCES. 

Panama to summit 9 miles . 

Thence to mouth of Rio Obispo.. 10 

" " Gorgona 3 

" " a bad sand-bar above ) „ 

Palanquilla f 

" " Palanquilla 6 

" " Gatun 23 

" Chagres 5 

The elevation of the surface of the ground at the summit was 
given me by Mr. Baldwin's levels at 330 feet above tide. I have 
made my calculations for this route (the one examined), though by 
no means certain that it is either the cheapest or the best route, or 
even that the lowest summit has been obtained. 

From Panama to the summit the surface of the ground is undulat- 
ing ; a part of this distance near the summit, the rock is near the 
surface of the ground, and, though easy to excavate, it will ren- 
der the line rather expensive. The remaining distance to the mouth 
of the Obispo is in the valley of the Obispo river, in an alluvial 
soil, easy to grade. The valley of the Chagres river will also be 
comparatively easy to grade, with the exception of a few points where 
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the hills crowd the i oute into the edge of the river. Of necessity 
the line will be rather crooked, but if a railroad be adopted none of 
the curves will be of so small a radius as to interfere with using loco- 
motives. 

There is necessity on this part of the route to have the embank- 
ments at least five feet above the highest known floods of the river, 
which sometimes in places rise 35 feet above low-water mark. 

It is also necessary to have the whole line (if a road or railroad be 
adopted) well drained, and the bridges and culverts large enough to 
allow the great floods peculiar to the isthmus to pass off without 
doing injury. 

The isthmus is so thinly populated that it is doubtful whether 
more than 150 laborers can permanently be obtained from the pro- 
vince at the ordinary rate of wages, viz., four reals Granadinos, or 40 
cents a day. By raising the price to five reals, or 50 cents a day, 
1,000 or 1,200 can be obtained from the provinces of Mumpox, San- 
tamarta and Cartajena. If more are required it will probably be 
necessary to get them from some of the West India islands, and the 
price of wages will go up to six reals, or 60 cents a day. 

The principal mechanics will have to be brought from the United 
States and the West India islands. Their wages, including all the 
expenses of transporting them, &c, can safely be taken at about 
double the ordinary price in the United States. 

As the climate is always a hot one, and as the rainy season gener- 
ally continues from the first of June to the first of December, and as 
during the remaining five months occur heavy rains, a man cannot 
do as much work there in a month as in the more temperate or dryer 
climates. 

Taking all these circumstances into consideration, I have made 
an estimate of the cost of 

I. — A ship canal from Panama to Chagres. 
II. — A railroad. 

III. — A plank road. 

IV. — A turnpike or wagon road. 

V. — A railroad from Panama to the mouth of the Obispo river, 
and making the Chagres river navigable by means of locks and 
dams to Panama, for steamboats 180 feet long, 48 feet wide (includ- 
ing wheelhouses), and drawing five feet of water. 

VI. — A wagon road from Panama to the mouth of the Obispo 
river, and making the Chagres navigable as above. 
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I. — Estimate of the cost of a ship canal from Panama to Chagres, 
to pass vessels 350 feet long, 70 feet wide (in the clear), and 
drawing 24 feet of water : 
19 miles of canal from Panama to the mouth of Rio 

Obispo, at $200,000 $3,800,000 

15 miles of canal to Palanquilla, at $120,000 1,800,000 

28 miles of canal to Chagres, at $100,000 2,800,000 

60 locks, at $350,000 * 21,000,000 

2 grand locks, at $300,000 600,000 

Reservoirs and feeders to furnish the summit with 

water, say 2,000,000 

Total $32,000,000 

N. B. — The canal to he, except in a few places, 250 feet wide on 
the surface and 26 feet deep. 

II. — Estimate of the cost of a single-track railroad from Panama to 
Chagres : 

GRADING. 

19 miles from Panama to the mouth of Rio Obispo, 

at $22,000 $418,000 

42 miles from there to Chagres, at $18,000 756,000 

SUPERSTRUCTURE. 

70 miles superstructure, at $12,000 840,000 

Locomotives, cars, machine shops, depots, etc 186,000 

Total $2,200,000 

N. B. — The distance for the railroad is put at 61 miles, or one 
mile shorter than the canal line. 

III. — Estimate of the cost of a plank road from Panama to Chagres : 

Grading from Panama to the mouth of Rio Obispo, 

19 miles, at $4,000 $76,000 

19 miles planked surface, 10 feet wide, 3 inches thick, 

with sleepers of 4 x 5, at $7,000 133,000 

* Note. — Each of these locks will require about 23,000 cubic yards of hydraulic 
masonry. The estimate is for plain, strong, but not finely cut, stone work. 
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Grading, Rio Obispo to Palanquilla, 15 miles, at $3,000. 45,000 

15 miles planked surface, at $7,000 105,000 

Grading, Palanquilla to Chagres, 28 miles, at $3,000 84,000 

28 miles planked surface, at $7,000 196,000 

Total $639,000 

—say $650,000. 

N. B. — The plank suitable for a plank road cannot be procured 
on the line of the road at this time for less than 50 cents to $1 
each, as they are worked out by hand, and only a small portion of 
the population understand the business. 

IV. — Estimate of the cost of a turnpike or wagon road from 

Panama to Chagres: 
19 miles from Panama to the mouth of the Rio Obispo, 

at $7,000 $133,000 

43 miles from there to Chagres, at $6,000 258,000 

Total : $391,000 

— say $400,000. 

N. B. — This estimate is for a turnpike road to be graded gener- 
ally 26 feet wide between the ditches, and gravelled except in a few 
places where gravel cannot be obtained ; in these places to be cov- 
ered with broken stone so as to make a good, but not a macad- 
amized, wagon road. 

V. — Estimate of the cost of a railroad from Panama to the mouth 
of the Rio Obispo, and of making the Chagres river navigable 
for steamboats from there to its mouth : 
Grading 19 miles of railroad from Panama to the mouth 

of Rio Obispo (as before given) $418,000 

23 miles superstructure, at $12,000 276,000 

Locomotives, cars, machine shops, &c 100,000 

5 locks and dams in the Rio Chagres, at $90,000 450,000 

Clearing banks of river in various places, <fec 26,000 

Steamboat wharf and warehouse at Chagres 30,000 

Total $1,300,000 

VI. — Estimate of the cost of a turnpike or wagon road from 
Panama to the mouth of the Rio Obispo, and of making the 
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mouth of the Rio Chagres navigable for steamboats from there 
to its mouth : 
19 miles turnpike from Panama (previously estimated) . . $133,000 
Improving the navigation of the Chagres river (as pre- 
viously estimated) 506,000 



Total $639,000 

—say $650,000. 

The estimates are in United States currency, and I think are 
abundantly sufficient to do the work on their routes. It is possible 
that it may be done for 15 per cent, less ; but it is not very prob- 
able that it could be. 

All of which is respectfully submitted, by 

Your obedient servant, 
Barranquitta, July 5, 1848. Henry Teacy. 



Advantages op the Suez Canal ovee the Inteeoceanic Canal 
as a Route feom the United States to China, India, &c. ; 
with Tables of Distances. 

By Jesse Young, Corresponding Member of the American Geographical Society. 

These tables, which are as correct as the limited means at my 
disposal will allow of, will serve to show the relative distances between 
England on the one hand and New York on the other, and the prin- 
cipal ports of India, China and Australia respectively — that is, for 
steamers; for sailing vessels, the courses vary so much at different 
seasons of the year that no correct general idea can be obtained. 
From both England and America steamers will call at Gibraltar, 
Malta, Port Said, Suez and Aden for Bombay, and Point de Galle for 
Madras, Calcutta, Burmah, Singapore, Hong Kong, Shanghai, Yoko- 
hama; from Point de Galle for Australian ports, via King George's 
sound, Adelaide, Melbourne, Sydney, and New Zealand, though 
doubtless the distance to Australia in the course of a very few years 
will be materially shortened by vessels calling at Port Darwin direct 
from Aden, or more probably Locotra island, rounding Cape Guar- 
dafui, and discharging their mails, &c, to be forwarded to their 
various destinations overland, thus avoiding the much dreaded Cape 
Lewin. The distance from Point de Galle to Port Darwin being 
3,120 miles, it thus makes the distance to Australia from England 
9,856 miles, against 11,381 miles to Melbourne via Cape Lewin. 

For eastern ports via the Panama route, vessels will coal at St. 
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Thomas, Panama, Honolulu, Yokohama, &c. ; but for Fiji, New 
Zealand and the eastern ports of the Australian colonies, steamers 
will probably have to steam the entire distance of some 7,000 miles 
without coaling; this will prevent their being able to carry very much 
freight. It will be seen by comparing the distances, that with the 
exception of Japan, New Zealand, Fiji and the eastern ports of 
China, and the west coast of the Americas, Europe will derive no 
advantages whatever from the interoceanic ship canal, all other 
ports being nearer via Suez. For south Europe, even China, Japan 
and Australia (via Torres straits), are nearer via Suez, but I have 
taken England as a point of departure for all, it being one of the 
remote countries of Europe. Moreover, East African, Arabian 
Indian, Burman, Malayan, Javan, some Chinese and some Australian 
ports are nearer for the American commerce via Suez, than by way 
of Panama, or whatever route on that isthmus may be selected for a 
canal. The great advantage which the Suez canal will have over 
the Central American route, for all commerce with foreign countries 
where a canal is used, is the all important requisite of being able 
to coal at short distances, thus enabling vessels to carry a large 
amount of freight, and to take in fresh cargo and provisions at the 
numerous stopping places; none of these things can be done when a 
ship has to carry such an immense amount of coal for her own con- 
sumption. The traffic for sailing vessels would be comparatively 
small, judging by the number which now rounds Cape Horn, as 
against the number of twenty years ago. 
Following are the distance-tables: 

APPROXIMATE DISTANCES FROM LIVERPOOL. 

Via Suez. Via Panama. 

To Hong Kong 9,670 14,943 

"Melbourne 11,381 13,195 

" Melbourne (direct from Cape Guarda- 

fui, without calling at Ceylon) .... 11,000 

" Point de Galle 6,736 16,347 

" Port Darwin 9,856 14,200 

" Yokohama 11,290 13,323 

" Panama, direct 4,593 

" Melbourne, via Cape Horn 13,290 

FROM NEW YORK. 

Via Suez. Via Panama. 

To Hong Kong 11,620 11,489 

" Melbourne, via Galle 13,331 9,539 

" Point de Galle 8,686 13,693 

" Yokohama 13,240 10,869 
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From Panama to Honolulu 4,650 

" Panama to Sydney 8,000 

" Panama to Auckland 6,780 

" Panama to Fiji 6,240 

" Sydney to Fiji 1,693 

" Auckland to Fiji 1,095 

" New York to Gibraltar. 3,250 



Statement by Commander Selfridge, U. S. N., regarding his 
Surveys on the Isthmus of Darien. 

Chief Justice Dai,y, 

President American Geographical Society. 

To the many communications on the subject of the piercing of the 
American isthmus that have appeared in the columns of your Bulle- 
tin, and in American newspapers, I have studiously refrained from 
adding, partly because I have never been officially connected with 
either of the present routes — Panama or Nicaragua — now prominent 
before the public, and partly because, from absence on foreign 
service, I have not had the opportunity of keeping pace with the 
discussion. 

But in your issue of December 10, there appears a detailed report 
of a paper by Rear Admiral Ammen, read before the American 
Geographical Society, which might be styled a criticism upon 
the late International Congress, in which this gentleman goes out 
of his way to attack me personally; and, therefore, a further silence 
would be a tacit acknowledgment of his ungenerous remarks. 

Quoting from the paper alluded to, Admiral Ammen goes on to 
say: " During the sitting of the Congress, I found myself frequently 
obliged to dissent from the propositions of Commodore Selfridge, 
U. S. Navy, who, strangely enough, was found in the Congress with- 
out being named by our Government." The impression evidently 
intended to be conveyed is, that I had no right there. No doubt 
my presence was strange enough to Admiral Ammen, and a surprise 
to one who seemed, by his own admissions, to have had a good deal 
to do with whom should be sent to represent the United States. 
Admiral Ammen knew when he wrote this that I was, like himself, 
a member upon invitation of the French Geographical Society, 
issued through Baron de Lesseps, and, as such, was his equal in all 
the discussions of the Congress. My presence might have been 
strange enough to him, but to a Congress gathered for a general 
discussion of the subject the absence of one who surveyed or had 
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been identified with all the routes covered by the Isthmus of Darien, 
would have been equally strange. 

Admiral Ammen's insinuations that the Congress was gathered 
for an endorsement of the Panama route, is an insult to the many 
eminent men that composed it; and when it is remembered that of 
the two representatives of the United States both were avowedly 
in favor of Nicaragua, an inference equally uncharitable might be 
drawn. 

The project of a canal via Nicaragua never stood any chance in the 
Congress, not because its opinion had already been manufactured, 
but simply because the idea is indelibly fixed in the majority of the 
French people that only a canal without locks can be a .financial 
success, and Nicaragua does not admit of the construction of such a 
canal. 

Many years ago, in a correspondence with Monsieur de Lesseps, 
he said to me frankly that no project which included the construc- 
tion of locks could receive his approval. 

Familiar with the Nicaragua route from the surveys of Mr. 
Childs, Commander Lull and Mr. Menocal, and with the Panama 
route from frequent passages across on the railroad, I have always 
been, and am still, of the opinion that the one known as the Atrato- 
Napipi is the more to be preferred. 

In regard to my part in the Congress upon the discusssion of the 
latter, Admiral Ammen says: "I refer the curious reader to pages 
66 to 10 inclusive, and to map 8, illustrative of the Atrato-Napipi 
as developed by Commander Selfridge. Nobody reading this re- 
poi - t and referring to the drawings would suppose for an instant 
that the greater part of it was purely imaginary. It is delineated 
as an inclined plane, locks located, and sections given in figures ! 
Between this fanciful presentation and the profiles made by Lieuten- 
ant Collins there is a very wide difference." Instead of this covert 
misrepresentation, Admiral Ammen should have had the manliness 
to tell the whole story. He knows the valley of the Atrato-Napipi 
was, previous to my visit, an unknown wilderness; that no maps or 
data were, or had been, ever collected. The survey alluded to was, 
therefore, as all surveys of an entirely new country must be, pre- 
liminary; and my plans were based upon such information as I 
obtained from this reconnoissance. He knew that entirely upon my 
representation the Hon. Geo. M. Robeson, then Secretary of the 
Navy, consented to send an expedition solely for the survey of the 
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Napipi valley, which, up to that date, time had not been afforded me 
to perform. 

I had been many times to the isthmus, and, feeling that this 
service could be equally as well performed by Lieutenant Collins as 
myself, I asked that he might be ordered to take charge of it, and 
also requested that Lieutenants Eaton, Sullivan and Paine, able 
young officers, who had served with me upon all the previous sur- 
veys, might, with their consent, be attached to the expedition. I 
superintended its fittings, and Lieutenant Collins's instructions were 
drawn from memoranda suggested by my experience and knowledge 
of the route. The work was faithfully and ably performed by 
Lieutenant Collins and his associates. 

Notwithstanding that the inception of a canal via the Napipi was 
mine own, that the peculiar characteristics of its construction had 
been worked out after long study, and correspondence with the 
first engineers of our country, Admiral Ammen, as then Chief of 
Bureau of Navigation, under the cognizance of which all surveys 
had been made, saw fit to ignore my previous participation in this 
work, and directed Lieutenant Collins to make out a report. 

Then, finding that his obvious intention was to shut me out from 
any further connection with a route that I was the first to have 
explored, I procured all the data obtained by Collins, and, with the 
assistance of Lieutenant Eaton, made an entirely new calculation of 
the contents of the prism of the canal, and a change of location, as 
far as the last survey showed such to be necessary. 

It was with a map and profile so prepared that I presented the 
Atrato-Napipi project to the Congress, taking care to lay before the 
" Commission Techinque," at the same time, the map and profile of 
Lieutenant Collins, and pointing out the only differences, which 
were in my avoiding a few of the elevations cut through by him, 
by straightening some of the numerous ox-bows of the Napipi, and 
availing myself of the low ground thus acquired. Admiral Ammen, 
who had never, if I am not mistaken, visited any portion of the 
American isthmus, except to cross at Panama, who lays no claim to 
be an engineer, has the hardihood to call these plans — based strictly, 
as he well knew (if he had taken the trouble to inquire), upon the 
information acquired by Collins — " purely imaginary and a fanciful 
representation." 

In answer to such an accusation, flung out to the New York 
Geographical Society, of which I am a member, but unable, from 
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absence on foreign service, to contradict till long after it had been 
made, I must be excused, in defense, for inserting the remarks of 
Mons. Lofebrere de Fourey, the president of the second "Sous 
Commission Technique," and the senior engineer of the Congress, as 
taken from the journal of the proceedings, at his speech in closing 
the discussion: "The project by way of the Atrato is one that has 
been rendered very enticing by the devotion of the man who has 
more especially occupied himself with this question. [Applause.] I 
believe I am the interpreter of the commission in saying that Mr. 
Selfridge will carry away with him the admiration of the com- 
mission, [applause] and I do not for a moment doubt that the 
entire commission will agree to the words with which I have ex- 
pressed my high appreciation of the beautiful work of Commander 
Selfridge. [Prolonged applause.] " 

A comparison of the rival routes of Panama and Nicaragua can 
only be made by applying a similar construction (namely, with 
locks) to each, for Nicaragua does not admit of any other. As to 
the sea-level canal at Panama, it will be better to await the per- 
sonal investigation of Count de Lesseps, with the French engineers, 
and of Colonel Totten, whose long familiarity with this route makes 
him an authority beyond all question. 

As to a canal with locks, I have no hesitation in preferring 
Panama to Nicaragua. In that we have a length of canal navi- 
gation of 48 miles, offset by one of 124 miles, not including the 
transit of Lake Nicaragua. 

The great obstacles at Panama are the floods of the Rio Chagres, 
and to avoid them it does not seem necessary to carry the summit 
level higher up than the station known as Barbacoas, which would 
be about 60 feet above mean tide, requiring six locks against the 
lift of 107 feet in Nicaragua. A strong feature in favor of Nicar- 
agua is that there are no very deep cuts in the route, as proposed, 
from which, at the same time, the Panama line is not entirely free. 
This is more than offset by the amount of under-water rock excava- 
tion required- for Nicaragua. Besides, when a canal does not inter- 
fere with the natural channels of drainage, I am of the opinion that 
danger from rains merely can be averted by not very costly expe- 
dients. 

It is alleged that the rainfall of Panama is very much greater 
than of Nicaragua. In the absence of any reliable measurements 
for the latter, and considering the fact that Aspinwall and Grey- 
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town are but l£° of latitude apart, it is doubtful whether the 
difference, if any, would be material. 

In advantage of harbors, Panama is far ahead. No doubtful 
results attach themselves to the security of Aspinwall by a simple 
breakwater, while the same at Greytown cannot by any means be 
said. In the facility with which all parts of the line can be reached, 
and supplies forwarded, the Panama is immeasurably ahead. In 
one case, steamers would unload at the wharfs of Aspinwall, and in 
a few hours distribute their supplies over the whole line ; in the 
other, till a harbor was dredged and breakwater made, supplies must 
be landed on the beach, then transported, in the absence of a rail- 
road, by carts, or by light-draught steamers over falls, for a distance 
of 100 miles or more. 

In compactness of line, involving greater economy in construc- 
tion, Panama is much superior. 

It is alleged, in favor of Nicaragua, that its Pacific terminus is 
600 miles nearer San Francisco. While this is true, it is wholly off- 
set by the additional time it would take for the transit by Nica- 
ragua, while the eastern termini of both are about the same distance 
from New York or Europe. 

Lastly, against Nicaragua, it has, I think, been a reasonable objec- 
tion, that the western portion of the proposed route passes through 
the most active volcanic region at present known. Much more might 
be said, but I will not trespass any further upon you. 

It is to be regretted that the partisans of these two rival routes 
cannot reconcile their differences, and form an international com- 
pany, under the leadership of such men as General Grant and Baron 
de Lesseps, the pride equally of their countrymen, which would 
command the confidence of the world. Such an organization, send- 
ing out a corps of engineers committed to no locality, blinded by 
no prejudice, would arrive at a result which the future could give no 
cause to regret. T hos. O. Selfkidge, Jr., 

Commander U. S. Navy. 
U.S.S. " Enterprise," Athens, Greece, 
Jan. 14, 1880. 

Objections to the Isthmus of Tehauntepec as a Canal Route. 

Chief Justice Daly, Pres. of the American Geographical Society. 

Sib, — At the time of the reading of my communication before 

your Society, Dec. 9, 1879, I invited its discussion by others 

interested in the question, and am glad that it has been considered 
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at several subsequent meetings held at the Society's rooms. The 
discussion has taken somewhat broader grounds than I anticipated, 
in renewing debate upon a variety of projected routes which have 
been considered at various times within our memory, and has thus 
drifted away from the two which seem to me to be under discussion 
at this time. As I could not be present at these meetings, and have 
accepted the courtesy of your Society heretofore in communicating 
most of my views to those interested in the question, I think it 
proper to continue to avail myself of it in thus communicating what 
appears to me to be a succinct idea of what is likely to promote, and 
what to prevent, the construction of a canal, at least by an American 
company. 

For some extraordinary reason, the Isthmus of Tehuantepec is 
again presented as a possible line of canal construction, and a survey 
of it is again proposed. Yet we know that it has a summit level of 
754 feet, and will require 140 locks, or seven times the number of 
the Nicaragua canal ; it has a line of actual excavation of 144 miles, 
or more than double the distance on the Nicaragua line, and it has 
a proposed dredging of a river subject to floods for a distance of 
35 miles. 

It has also to draw its water by a feeder 27^ miles long, requiring 
a dam 86 feet high to get the necessary elevation, having four tun- 
nels aggregating 3f miles, and even then a deficient water supply. 

By the report of Engineer Fuertes, of the Tehuantepec survey 
under Captain Shufeldt, page 26, the Corti river, at point A, Map No. 
2, is stated as supplying 1,618 cubic feet per second, exactly the 
quantity required for the alimentation of the canal, as given on 
page 31. All the available streams were found to yield 2,113 cubic 
feet per second, or 490 feet more than required. He estimated the 
loss in the feeder nitration, evaporation, &c, at 550 cubic feet per 
second, thus making the delivery amount to 1,563 feet per second, 
making a deficiency of 55 cubic feet per second. 

On page 31 he cites two examples of feeder losses. The St. 
Prive, 26,000 feet long, loses three-fourths of its water ; if loss at 
the same rate should occur, no water would reach through the 
seventh mile. In the example of the feeder of Boulet. which is 
56,000 feet long, if loss at the same rate should occur, the water would 
not reach through the fourteenth mile. In the first case the water 
would reach one-fourth the length of the proposed feeder, and in 
the second case it would reach one-half of its length. 

He states, however, that the nature of the soil along the Corti, or 
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proposed feeder from it, is well calculated to prevent filtration, but 
in giving the different sections along the feeder, he mentions that 
some portions of the cutting and tunnelling are in shale and drift, 
or " humus and loose earth." In the fifth division there is a tunnel 
two miles long, which, he says, " can be easily excavated, the 
ground being very soft." On some portions of the feeder, he 
states the formation to consist of clay, sandstone, marble and com- 
pact limestone. 

There are numerous proposed dams for the interception of small 
streams crossing the line, and an aqueduct 1,200 feet long. Through- 
out several miles of its course, the feeder is raised above the natural 
surface, a condition favoring a large loss through filtration. 

The cost of locks at the same estimate of the Nicaragua route 
would be $50,000,000; of actual excavation, $45,000,000; of feeder 
on Panama route — none being required via Nicaragua — $25,000,000; 
then the excavations of the Coatzacoalcos river for thirty five miles 
would sum up probably $5,000,000. The estimated cost on the 
upper San Juan, and $5,000,000 more, as in Nicaragua, for harbors 
presenting the same difficulties, make a total of $130,000,000. 

The commission appointed by the President, of which I was a 
member, instead of adopting the estimate of 25 per cent, of the 
engineer to cover contingencies on the Nicaragua route, thought it 
necessary to double the estimates, and that too where building ma- 
terials of all kinds were abundant and convenient. There is still 
greater reason to double the estimate of the Tehauntepec route, 
making it $260,000,000, and that too, as is shown, without a water 
supply adequate, at least, during the dry season. 

Another survey cannot materially change the summit level already 
determined; it cannot change the length of the canal; it cannot add 
to the water supply without an increase in the estimate; it cannot, 
by any means, change the relative disadvantages which unhappily 
exist in its comparison with Nicaragua. What then is the purpose 
— what the object of a survey ? Certainly there is not the faintest 
hope of those who are informed that the conditions will be found 
materially different from the above statement, whatever the asser- 
tion may be. 

The Nicaragua route has in canalization 61f miles; the remainder 
is either lake or slack-water navigation in a river not subject to 
floods; the water supply is twenty times more than could be used 
in lockage; the summit level of the canal, 107 feet, and of the 
divide between the oceans, 150 feet. The cost of the canal, as esti- 
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mated by the civil engineer, without an allowance for contingencies, 
was $52,000,000, and the cost named by the commission, $100,- 
000,000. 

The Panama route was carefully located at the request of the 
commission, and a line located at an elevation of 123 feet above 
the ocean, which will probably require an increase of four or five 
feet, as shown by the flood of last November. The cost of the last- 
named route, on a common basis for labor and materials with Nica- 
ragua, was more than 50 per cent, greater, and will, in fact, cost 
more than double to execute. 

It would doubtless be interesting to the public, and advantageous, 
to have the two last-named routes passed over by able engineers, with 
the instrumental surveys in hand, to approximate the relative cost 
of execution. To include the Tehuantepec route would be to in- 
clude what is simply impossible of execution, by reason of the 
physical conditions above named. The object could not be to hope to 
make a canal there, but simply to prevent its execution elsewhere. 

At this time there are in Nicaragua two European parties who are 
asking a concession. In March last, one was agreed upon to M. 
Blauchet, and only lacked one vote in the senate to confirm it. 

The problem then is, shall we place no obstacle in the way of an 
American company, and thus probably enable it to secure a grant, 
with the idea of only permitting tolls that would be liberally remu- 
nerative, or, shall we place these obstables in the way, and certainly 
throw the concession into the hands of Europeans, and allow them 
to impose their proposed tolls upon us ? 

They may very well say that we are not compelled to pass through 
the canal ; it is simply optional whether we go that way or via 
Cape Horn. We cannot very well propose to dictate what these 
tolls shall be, at least, unless we do so in advance of the granting of 
a concession by Nicaragua, and even then it would seem somewhat 
pretentious, in view of our inability to support such a demand 
either in reason, or by material force. 

I may add, that the commission appointed by the President in 
1872, which sent in its report in 1876, had all of the information 
thought necessary respecting all the region involved. In short, the 
only two routes worth looking at are Panama and Nicaragua, and 
then only to establish the relative approximate cost of execution. 

Daniel Ammen, 

Bear Admiral, U. S. JV. 



